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(54) DIAMETER DISTRIBUTION MEASURING APPARATUS FOR DYNAMICALLY LIGHT 
SCATTERING PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a diameter 
distribution measuring apparatus for dynamically light 
scattering particle which measures a concentration of a 
sample used for measuring before measuring a particle 
diameter distribution, automatically dilutes the sample 
until the predetermined concentration for measuring is 
attained, and can efficiently perform the predetermined 
particle diameter distribution measurement. 
SOLUTION: In the diameter distribution measuring 
apparatus for dynamically light scattering particle in 
which a measured sample 4 that is a dispersing medium 
4b with dispersed particles 4a is accommodated in a 
sample cell 2 and a laser light 15 irradiates the measured 
sample 4 and the particle diameter distribution is found 
based on an intensity distribution in frequency of the 
light scattered by the particles 4a, the dispersing 
medium 4b and the dispersed particles 4a are supplied, a 
dispersing bus 1 for dispersing the dispersed particles 4a 
in the dispersing medium 4b and the sample cell 2 are 
connected through a circularly flowing path 3, the measured sample 4 is supplied from the 
dispersing bus 1 to the sample cell 2 prior to the particle diameter distribution measurement, 
the laser light 1 5 irradiates the measured sample 4, the concentration of the measured sample 4 
is measured based on an obtained intensity of a scattered light, the measured concentration is 
compared with a preset target concentration, and a concentration adjustment of the measured 
sample 4 can be performed based on a result of the comparison. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a dynamic-light- 
scattering type particle-size-distribution measuring device. 
[0002] 

[Description of the Prior Art] There are some which use a dynamic-light-scattering type 
particle-size-distribution measuring device for one of the particle-size-distribution measuring 
methods. This dynamic-light-scattering type particle-size-distribution measuring device holds 
the test portion which distributed the particle in the dispersion medium in the sample cell , and 
irradiates a laser beam to this test portion , particle size distribution is search for based on the 
frequency intensity distribution of the light scattered about by said particle , and , in addition to 
a conventional organic pigment , the conventional ceramics , etc. , the needs in a semiconductor 
wafer , the abrasive material of a hard disk , and the site of research and development of 
advanced materials , such as an ink jet printer , are increase in recently . 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, while the so-called batch processing of 
the above-mentioned dynamic-light-scattering type particle-size-distribution measuring device 
which supplies a test portion to a sample cell was in use in the former at every measurement, 
since the measurable concentration of a measuring device needed to be dramatically low, the 
low-concentration thing or the low-concentration high-concentration thing as a test portion 
needed to be diluted and it needed to use, the technique of diluting a sample automatically even 
to the concentration of a measurable range might be adopted. This is considered that there is 
that cause also in having had many know how measured by dilution, and data bases in the user 
using this kind of equipment in the former. 

[0004] And it faced diluting said sample, the sample was extracted quantitatively conventionally, 
and the method of pouring in a diluent quantitatively so that it may be called 100 times or 1000 
times to this sample was adopted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is the object to carry out dilution 
adjustment of the test portion at the measurable concentration of a measuring device, and the 
above-mentioned technique will be measured as [ carrier beam ] in the effect of the 
condensation by dilution in the sample (particle) which is easy to condense, and also when 
becoming the measurement in the condition of having differed from the busy condition in the 
actual site of a particle, there was. And if particle-size-distribution measurement is performed 
after said condensation has arisen, even if it produces a big change about scattered-light 
reinforcement or dilutes, scattered-light reinforcement will become feeble, and that 
predetermined measurement cannot be performed will arise. 

[0006] It is offering the dynamic-light-scattering type particle-size-distribution measuring device 
which enabled it to perform predetermined particle-size-distribution measurement efficiently as 
this invention was made with careful attention to the above-mentioned matter, that object's 
measured the sample concentration with which measurement is presented before particle-size- 
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distribution measurement, and diluted a sample automatically until it reaches desired 

measurement concentration. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in this invention, 
a test portion which distributed a particle in a dispersion medium is held in a sample cell. In a 
dynamic-light-scattering type particle-size-distribution measuring device which searched for 
particle size distribution based on frequency intensity distribution of light which irradiated a laser 
beam to this test portion, and was scattered about by said particle While connecting a 
distributed bus and said sample cell for said dispersion medium and particle being supplied and 
distributing a particle in a dispersion medium on a circulating flow way In advance of particle- 
size-distribution measurement, a test portion is supplied from said distributed bus to a sample 
cell. A laser beam is irradiated to this test portion, concentration of said test portion is 
measured based on scattered-light reinforcement then obtained, and it enables it to perform 
concentration adjustment of said test portion based on this comparison result as compared with 
aim concentration beforehand set up in this measured concentration. 
[0008] In the above-mentioned dynamic-light-scattering type particle-size-distribution 
measuring device, a sample with which measurement is presented can be automatically diluted to 
concentration (or density range) to dilute. And since concentration can be checked preventing a 
change of state of a sample by dilution, it is not diluting too much or lack of dilution is not 
produced. 
[0009] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained referring 
to a drawing. Drawing 1 - drawing 5 show one example of this invention. First, drawing 1 shows 
roughly an example of the dynamic-light-scattering type particle-size-distribution measuring 
device of this invention, in this drawing, 1 is a distributed bus, 2 is a sample cell, and both 1 and 
2 are connected on the circulating flow way 3. 

[0010] It consists of a cylinder-like cistern, and particle 4a which is a measuring object sample, 
and dispersion-medium 4b which distributes this are mixed, it considers as a test portion 4, the 
ultrasonic vibrator 5 which vibrates with an oscillator is formed in the bottom outside section, 
and it is made for said distributed bus 1 to have it prevented that particle 4a condenses in the 
distributed bus 1 . 

[0011] Said sample cell 2 consists of the so-called flow cell, sample entrance 2a is formed in the 
end, and sample outlet 2b is formed in the other end. 

[0012] Outward trip pipe 3a by which the end was connected to the pars basilaris ossis 
occipitalis of the distributed bus 1, and the other end was connected to sample entrance 2a of a 
sample cell 2, and an end are connected to sample outlet 2b of a sample cell 2, and said 
circulating flow way 3 consists of return trip pipe 3b in which the other end carries out a opening 
into the distributed bus 1 in the upper part of the distributed bus 1 . 

[0013] If the configuration by the side of said distributed bus 1 is explained, the three-way-type 
solenoid valve 6 and the pump 7 for circulation are formed in the downstream of return trip pipe 
3b, the 1st and 2nd port 6a and 6b is connected to return trip pipe 3b, respectively, and, as for 
the three-way-type solenoid valve 6 located more in the upstream, the dispersion-medium depot 
9 is connected to the 3rd port 6c through the pipe 8. And at for example, the time of power 
supply OFF, Ports 6b and 6c are open for free passage, and at the time of power supply ON, the 
three-way-type solenoid valve 6 is constituted so that Ports 6a and 6b may be open for free 
passage. Moreover, the particle feed hopper 10 which supplies particle 4a by which weighing 
capacity was carried out separately in the distributed bus 1, and the dispersant supply pipe 1 1 
which supplies a dispersant in the distributed bus 1 are formed in the upper part of the 
distributed bus 1. Furthermore, multipoint connection of the drain pipe 13 equipped with the 
closing motion valve 12 is carried out to the portion near the pars basilaris ossis occipitalis of 
the distributed bus 1 of outward trip pipe 3a. 

[0014] In addition, as said dispersion-medium 4b, although liquids, such as water (pure water), 
ethanol, and an oil, are used, for example, it is properly used suitably according to the class of 
particle 4a which is the measuring object. Moreover, make particle 4a easy to distribute in 
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dispersion-medium 4b, and particles, such as a surfactant, are made to repel, for example, said 
dispersant is supplied by the need. 

[0015] And if the configuration by the side of said sample cell 2 is explained, 14 is the laser light 
source prepared in the 1 side of a sample cell 2, and the lens 16 which collimates the laser beam 
15 from a laser light source 14, the beam splitter 17, and the condenser lens 18 are formed in 
the optical path between this laser light source 14 and sample cell 2 in this order. The hole with 
which said beam splitter 17 passes a laser beam 15 in the center is prepared. It is prepared so 
that the reflector may consist of a mirror formed in the sample cell 2-way and the optical axis of 
a laser beam 15 and the angle of 45 degrees which emitted the laser light source 14 may be 
made. It is constituted so that the laser beam 15 which passed said hole may bend the 
interference light 19 produced by the Doppler shift of the scattered light by particle 4b in a 
sample cell 2 whenever [ proper 90 degrees or less angle ] and may reflect. And the lens 20 
which condenses this, and the photodetector 21 which changes said interference light 19 into 
the electric detecting signal D (t) are formed in the optical path of the interference light 19 
reflected by the mirror 17. 

[0016] moreover, control the signal-processing section 23 which 22 is the signal-processing 
section, and amplifies the output D of said photodetector 21 (t) as occasion demands, and 
carries out transform processing to a digital signal, CPU24 which carries out data processing of 
the detecting signal D (t) outputted from this signal-processing section 23, and searches for 
particle size distribution, and each part of equipment, or It consists of a personal computer 25 
which performs various processings, such as an image processing for displaying the processing 
result in said CPU24, and processing results, such as particle size distribution, are displayed on a 
personal computer 25, or the display 26 for displaying various kinds of control screens is 
attached to it. 

[0017] Next, actuation of the dynamic-light-scattering type particle-size-distribution measuring 
device of the above-mentioned configuration is explained, also referring to drawing 2 - drawing 
5 . The dynamic-light-scattering type particle-size-distribution measuring device of this example 
performs the following actuation automatically according to the program in which it is contained 
by the personal computer 25. 

[0018] (1) First, make the closing motion valve 12 into a closed state, and supply particle 4a and 
dispersion-medium 4b by which weighing capacity was carried out in the distributed bus 1 (step 
S1 of drawing 2 ). When the charge of dispersion-medium 4b carries out time amount ON of the 
pump 7 suitably in the condition (condition which Ports 6b and 6c are opening for free passage) 
that the three-way-type solenoid valve 6 is off, dispersion-medium 4b of an amount is suitably 
supplied in the distributed bus 1. At this time, the optimum dose charge of the dispersant may be 
carried out if needed. 

[0019] (2) When the three-way-type solenoid valve 6 is turned ON. Kaisei of the circulating flow 
way 3 is carried out and it turns on a pump 7 by making Ports 6a and 6b open for free passage 
Particle 4a and dispersion-medium 4b in the distributed bus 1 As it returns to the distributed 
bus 1 through outward trip pipe 3a, a sample cell 2, return trip pipe 3b, the three-way-type 
solenoid valve 6, and a pump 7, it circulates through the inside of the circulating flow way 3, and 
it becomes the test portion 4 by which particle 4a distributed in dispersion-medium 4b, and 
stirring mixing was fully carried out by this (step S2 of drawing 2 ). In this case, an ultrasonic 
vibrator 5 is operated and you may make it prevent that particle 4a condenses in the distributed 
bus 1. 

[0020] (3) Turn ON a laser light source 14 and after circulating through said test portion 4 
suitably and fully carrying out stirring mixing of this, where a pump 7 is turned OFF, irradiate a 
laser beam 15 at the test portion 4 in a sample cell 2. That is, the laser beam 15 which came out 
of the laser light source 14 condenses in a sample cell 2 through a collimate lens 16, a beam 
splitter 17, and a condenser lens 18. At this time, the laser beams (scattered light) which carried 
out the Doppler shift by said Brownian motion are scattered about in particle 4a which some 
laser beams pass through a cell wall side, distributes them in dispersion-medium 4b, and carries 
out Brownian motion. On the other hand, some laser beams are scattered about in respect of a 
cell wall (non-scattered light), and the laser beam of the frequency of a basis goes to hard flow. 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje 



2004/03/15 



4/5 ^— v 



It interferes each other in said scattered light and non-scattered light, they turn into an 
interference light and condense on a photodetector 21 through a condenser lens 18, a beam 
splitter 17, and a lens 20. 

[0021] Said interference light is changed into the electric detecting signal D (t) in a 
photodetector 21, in the signal-processing section 23, it is processed suitably, and the digitized 
light-scattering data is incorporated by CPU24. As shown in drawing 3 , said light-scattering 
data has the amplitude Am according to the concentration of a test portion 4, and can obtain the 
concentration (measurement concentration) of a test portion 4 based on this amplitude Am (step 
S3 of drawing 2 ). In addition, in CPU24, the fast Fourier transform of said light-scattering data is 
carried out, it asks for a power spectrum, and you may make it search for the particle-size- 
distribution condition of particle 4a based on this power spectrum. 
[0022] And in a personal computer 25, a measurement person in charge sets up aim 
concentration (voltage value) using the screen shown in drawing 4 . Drawing 4 shows an example 
of the screen in the display 26 when performing automatic concentration adjustment, and the 
voltage value showing aim concentration is 12.50V in this example. And said measurement 
concentration is measured with aim concentration (step S4 of drawing 2 ). Here, as shown in 
drawing 5 , when measurement concentration (measurement concentration voltage) is in 
agreement with aim concentration (aim concentration voltage), it means that adjustment of test 
portion concentration was completed (step S5 of drawing 2 ), and shifts to particle-size- 
distribution measurement. As explained above (3), this particle-size-distribution measurement 
turns ON a laser light source 14, irradiates a laser beam 15 at the test portion 4 in a sample cell 
2, and should just search for particle size distribution based on the frequency intensity 
distribution of the light scattered about by the particle 4a particle then acquired. 
[0023] On the other hand, when said measurement concentration is not in agreement with aim 
concentration, as shown in drawing 2 , it is necessary to perform concentration adjustment of 
return and a test portion 4 to step S2 further. That is, as shown in the example of a screen of 
drawing 6 , when larger like 12.50V than aim concentration (aim concentration voltage) 10.50V, 
said measurement concentration (measurement concentration voltage) sets up a dilution scale 
factor, and adjusts a test portion 4. 

[0024] After opening the closing motion valve 12 about 1 to 2 seconds and specifically 
discharging a part of test portion 4 in the distributed bus 1, from the dispersion-medium depot 9, 
dispersion-medium 4b equal to this discharge is supplied to the distributed bus 1, and is diluted. 
At this time, amount supply of the dispersant may be carried out suitably. Then, let the test 
portion 4 which consists of particle 4a and dispersion-medium 4b be the test portion 4 by which 
stirring mixing was fully carried out by circulating the circulating flow way 3 by the technique 
indicated above (2). 

[0025] And as shown in step S3, the concentration of a test portion 4 is measured again. 
[0026] Hereafter, the above-mentioned activity is repeated until the concentration of a test 
portion 4 turns into aim concentration. In addition, what is necessary is just to add particle 4a to 
the distributed bus 1, when the concentration of a test portion 4 is smaller than aim 
concentration. Moreover, as aim concentration, some tolerance of ** is prepared, and when 
measurement concentration enters in the tolerance of this aim concentration, it may be made to 
shift to particle-size-distribution measurement. 

[0027] As mentioned above, in the dynamic-light-scattering type particle-size-distribution 
measuring device of this invention, since it has diluted checking the concentration of a test 
portion 4 based on scattered-light reinforcement, and checking whether there is any sample 
concentration within measurable limits in advance of particle-size-distribution measurement, it is 
not diluting too much or the lack of dilution is not produced. And since particle-size-distribution 
measurement can be performed after the test portion 4 has become predetermined 
concentration, the high measurement result of precision can be obtained and predetermined 
particle-size-distribution measurement can be performed efficiently. 

[0028] Since the distributed bus 1 and a sample cell 2 can be connected by the circulating flow 
way 3 and repeat circulation of the inside of the circulating flow way 3 can be especially carried 
out for a test portion 4, while mixed stirring of particle 4a and dispersion-medium 4b is ensured, 
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change of the particle size by condensation and the abrupt change of the scattered-light 
reinforcement accompanying it can be controlled. 

[0029] in addition — as the dilution method of a test portion 4 — concentration — quantitive — 
every [ of 2 / a multiple ] — you may make it dilute That is, it acts as the monitor of the amount 
of the test portion 4 in the distributed bus 1 by the sensor (not shown) formed in the distributed 
bus 1, moiety wastewater is carried out, two fold serial dilution of the dispersion-medium 4b of 
this discharge and tales doses is supplied and carried out, and you may make it ask this two fold 
serial dilution for a dilution scale factor simply from a count. 
[0030] 

[Effect of the Invention] As explained above, it sets to the dynamic-light-scattering type 
particle-size-distribution measuring device of this invention. While connecting a distributed bus 
and a sample cell on a circulating flow way, particle-size-distribution measurement is preceded. 
Supply a test portion from an account distribution bus to a sample cell, and a laser beam is 
irradiated to this test portion. Since it enables it to perform concentration adjustment of said 
test portion based on this comparison result as compared with the aim concentration which 
measures the concentration of said test portion based on the scattered-light reinforcement then 
obtained, and is beforehand set up in this measured concentration It is efficient even to the 
concentration which wants to dilute a test portion, and can dilute with uninhabited automatically. 
And concentration can be checked, preventing the change of state by dilution, therefore desired 
particle-size-distribution measurement can be performed in the optimal concentration condition, 
and high measurement of precision can be performed efficiently. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a sample cell, hold a test portion which distributed a particle in a dispersion medium, 
and a laser beam is irradiated to this test portion. In a dynamic-light-scatteiring type particle- 
size-distribution measuring device which searched for particle size distribution based on 
frequency intensity distribution of light scattered about by said particle While connecting a 
distributed bus and said sample cell for said dispersion medium and particle being supplied and 
distributing a particle in a dispersion medium on a circulating flow way In advance of particle- 
size-distribution measurement, a test portion is supplied from said distributed bus to a sample 
cell. Irradiate a laser beam to this test portion, and concentration of said test portion is 
measured based on scattered-light reinforcement then obtained. A dynamic-light-scattering 
type particle-size-distribution measuring device characterized by enabling it to perform 
concentration adjustment of said test portion based on this comparison result as compared with 
aim concentration beforehand set up in this measured concentration. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dama'ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, ainy words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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It. \s-*fftM\ 4fr<b<DU— tfftl 

su^xi 6, tr— Axyu 1 7, Mi/>xi 8 30 

tfC<DJKT?»W-6nT^* 0 HijfBti-AXyU y# 1 7 

ft, ; ?-©SWE^Wfi-b>'l'2 75r[6]tcffM^nfe5^-J: 
Oft?), U— fftiHl 4*»l/fcU— -*f}ttl 5«^Wi: 

w*.tf4 5* ©ftfi**-r«j:3fcaa:^6nTfe»3, tufa 

?L£iij§ Lfc U- ^ft 1 5 flWHrrt' 2 4 b fc 

<fc 5 ^Slft© K >y 7"^- is y h ic <fc o T± C fcT »Jt 1 

9*90° \xT(om-g.<Dftm.m? xm.mt z & ? tcmi& 
snr^So ^Ltv $7-1 7-pgwsftftf^i 

9O3ia8fc«cti**)t'rsu^X2 0 4:, ffilETBfcfc 40 
1 9*««Wft*Wfll^D (t) fca»f*Jtt«ffiS2 

1 *^te>nTi/-'So 

[0 0 1 6] Sfc, 2 2 fcfcfPfM^T, W8H5t«ai» 

2 i©atfjD (t) ££^c£D«*IL^V>>'£/Mf^ 

icssuBa-r -s^fiasgp 2 3 , c 23*^ 

e>ffi77£ftSt$tti{l*f D (t) fc-T'-^fflSLTlftatt 
?p£;R#>5C PU 2 4, Sffl©£W*flNWL;fc?K tuffi 

c p u 2 4 fcfettsfflg»**»s*r«;fctt©m««i3 
*4ra4rojaa*fr3^y3>2 5*^*0**?, /*v 



[0 0 17] ±f2^fiJc©»)W7 , fi^gL^@»^ffl'J 
^SfiOCBftfcoi^T, H2~BI5«r«.#Sab4*^K 

it. «Tcfti«, /<ya>2 5fcrtunT^5^p 

[0018] ( 1 ) S-f , ■ MBfl*P 1 2 *RHttfl8fc: LT, 
fffi*nfttt?4 a*S«fctf#««4 b*#«/*X 1 
SA^TS (0 2cDX7 i -yyS 1) o »»I4 bOjSU 
(i, H7?«fi£# 6 W7C«fi h6b, 6 c tfS 

auT^sttJB) ?#y:/ 7 *is:tR$iiM- v-rscttc 
«t »>aM©#ttBiu b##ft/<x i fticm&ztiZo 

c©£#, ^fcfcCT#tt»J£iSa«:ALTt>J:^. 
[00 19] (2) H^ttflS#6«r*^fcLT, h 
6 a. 6 b*5ia*-arSci:k:«fc*)«BRa[IS3^MriJ* 

ft, ^^T^yt^CfctCfc^ #Bt^* 1 rt«0«E 
^4 ai3<tt?»»«4 bll, ftSSS 3 a, M8^2> 

ot, »?4 a*^««4 bl^tC^LT+^fcami 
-&^nfc»J^ISP4fC75:5 ®20Xf7/S2) 0 C 

[0020] ( 3 ) HtjiBiS'i^iS^ 4 ©»ai«mT^\ 

mX\ Is—VWM 1 4 VIC Lt U— 9*7^ 1 5 *IS^ 

■fe/i/2rt©»j£W**4tefiaaf-rs. -r**3%, u— tf^ 

as 1 4**6Hifcl/— tfJt 1 5tt, 3^-hU>Xl 
6, If— AX^U-y^ 1 7*3<tt/*7tUVX"l 8 3riST 
tS«-fe^2rtfc*7 1 d;-r5o c©i:#, — »OU— tfJttt 
-tr;HSB*a^LT, ftm.m4 bfpfc^L, X? 1 ^ 

t, *,t©ji«ia©u— •fjcjwss^riftfcjttr. wie^a 

U>Xl 8> If— AX^'Ay* 1 7, U>X2 0%ST 
fttfcttig§2 1 ±iCl7t1-§ 0 

[002 i ] mm^&mt, yt&tii$$2 1 tc*3i/>T«« 

C P U 2 4fc^0ii*tl5o WfS7lfi»a-r-^»4, 0 3 
JctkT J: 5 fc, ffliJ^IS^ 4 ©MSCfCfSLJfcSra A m**r 
LTfcO, C«Ofi«AmteS^-«TiM^K»4©aifi 
(SiJSi«JS) (B2©X-r-y7S 
3) o MfE^a-r— *£rC P U 2 4 fcftVTiBS 

S7-UX^LTA7-X^^ C©A>7 
-X^?^ h;HcS^t/^T^4 a ©tftg^flJttlB*** 
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[0 0 2 2] ■?• L-T> ^V3>2 5fc*l^T, SJjefiS 
^4{c^-Tilia^ffl^TeSr«fi («EEfI) ?kWL 

ntmmmzi 2. 5ovt?s«, ^lt, it«>j£© 

fi*@«»f§Ei:J±«-r-5 (0 2cDX-r-;,:/s 4) . cc 
T% 0 5mj;9^ S'JSjSJS «J^i8ja*BE) tfg 

5B»£©WB#»7Lfcci:f;:fct> (02cDX-r-y7 p S 

MfB (3) T?SBWLfc<fc5fc:, U— fftiH 1 4^^-^tc 
LT U— 9% 1 5 *K»-fe;l/ 2 rtOj»J3£K» 4 fcSMt 

[0 0 2 3] cnJc»LT\ BulBifliJ^SS^g^iSSi: 
2 (CM t> , M3£t4fi. 4 CDiiSfi^S^^ iE>lcl7o&mtf$> 

(i'laecoiiffi^ijfc^-ri^tc, 12. 5ovt^5<t3 20 

tc N g«rfiS (14MUME) 10. 5 0V«t!)^ 
[0 0 2 4] MBA*? 1 2 £ 1 ~ 2 9S1KM 

*aa««»6bTt,j:^o nine (2) keki 

fe^ffi {u £9% 8f4a J: tfSHRJK 4 b <fc 0 * -5 ifi'JJS 
tm4*»»^3*«J«£Ht3Ci:tJ:J:tK -HHcJt so 

[00 2 5] ^LT, Xr7^S 3fC^-r<fc?fC, j»j5£ 
K»4 ©»9E*?f|i£i8l£-rs©T*So 

[0026] «-r sjjtim 4 ©aac^i waste 

BUjijSJ; 0 t>/hSf«^ tt? 4 a £»S5(AX l \cim 

olcLTi>£\<\ 40 

[0027] jlmo j: o »c, ii oRmoimyensLAtt 
jgs jytM^nrneMSB rt fc % § a^s ^*«k l * # e 



[0028] rate, i ti<fl-b;i/2 tttmmm 

E&3fc<fcoT«8ttU »J3tH»4*«B!l«£K3rt*«») 
[0 0 2 9] fcfc, 8BSH»4©W«?^ffii:LT» ?1S 

^s»wc2<Df^-ro^-r^i5tcLTt<j;^ 0 -r 

T, ¥«#7kU COSftil«i:ra«©»««4 b*«*S 

ffi^tc 5 <fc 5 tc L T fc «fc <,\> 
[0 0 3 0] 

itot, fB^S!(AX^P»K^-lr;Wc^LTffliJ^MP«r« 
[0 1] C©»WO»^a^atta»fliWS*«©- 

[0 2 ] mhbs'J^sb^ j: zm.mftifimmic9c±Lvr'fi 

[0 3] mmmm (o-m^tmx^ 
[04] &mm&mm*ftotctb<Dmm<D--m*7n?m 
[05] e»»a»ifiE*ff5fc«><Diiiffi<o-«**-rH 

[06] SKi»fiWfi*fT3fci&©iiiSOHM**f H 
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